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flfeA l Sr&fctfk-f&tSS^-yk J:94*>?lH4a 

£ffi»«»5<00. 03-0. 1 5<7)feffl<OJI$£W 
L : HiriEff«SSU> LiTa0 3 Xfi£* 
<D(C. Yffta><5Zfdtfi|6]fc3 8— 4 6* oefflOftgf 

[ fS*Ji 2 1 mieEmaisti . L i T a o 3 m& 

Xf^4"DC, Yftt*>£>Z$fcfj|6]{;:4 0~4 6* (?) 

[ a* « 3 ] turn* <*-y\i. mism.mmi.iz 

«a£*i6^1tf£®&o&l|cD0. 07-0. 15<0« 
BOJIS*£?££k£ftiak1-Si»#«l£fe(±2ia 

[ 4 3 15 £IE& <f - y t± . t»IEE«S«U:K 
HteSftSWttaffit&OttSwO. 05-0. lOWffi 
H*)IS3*tfU ffidEJEraett. Li Ta0 3 m^ H B H 
2:, XWSr^lc. YW*»A,Ztt^(6it4 0— 44* <0 

WBibtl tin&& 1 4^ L 3 «> v yfhi^BBmnm& 

i 5 i miE'g.msUi . l i t a o 3 m& 

XWtmz, Ytt*^Z|ftfr|6jtC4 2' «0^H<7) 

aKT0R3tffc2rffi&**4 i«o-c&* .r t swat 
-ran** i ie»^?¥tt«ffi^s. 

i ti m$m i 4^ u 5 ^^-m^-3Siasgo» 

[ 7 3 MHMB; ^ - y (i . Al-Cu^i 

94* i t zmti-k$mm i 4^l 5w>-m*- 

[ Msg 8 ] MiemS^ - y\t . HtfiaEUffiSH® 

1 - 7 <o ? *> v »r <i*»-JaSEtt<05Mt«iB«a6K. 
[ IS** 9 1 Em-StSk . fflEE«3S«*iB{=»)atS 
fife A I fc±j£#fc-f*tM&'<*-:'i:J:94*S*tt* 

miiem^^-yli. ifriaE«S«JiCi]ig£ftS5¥te 
^ffi&tfoifcll^o. 03-0. l 5<r>mm<r>W-^^ 
L:miEmmmi. LiTa0 3 J|L&A£. Xtt$r+ 
4>C. YiA>f,Zi*|Sll:3S-4 6- ^ieH<7)ftST' 

nwES-£fe;fir<a*WL ; mim@'*7-yit. mmm® 

[is** i o i «E«ffi/^~y(4. f)ieEmffi«a 
ffi±c. wttais*oette»we->T»*sfifeiBi 



mziv. z e>izmd&u$zvm2iDm®mii. mi 

^4<kM/2ia±£S^k£#akt&If;Wi9 

[ mxm 1 1 3 Hulas* 1 cotsjemsii . fiiaEmsis 

tISf k «fc 0 £ 0 . HtfiaiS 2 c7)tg^mS(i. ttKEttStK 
^E±tcfc^Tfiie^tt«®&<7)f5)!fillSS^3£^L, & 

3<7)«St&Pk. 5v*fc#a(c»«Sfu I?iem30« 

fH¥fc J: 94*:: k zimti-$> m& 1 OEaoW 14 

[ m *a 1 2 3 Htfiam i h h wtm 2 (nmrnnrnm 
®mm t> h . miieascom 1 ^mmmm t m&m.<n 
w,2?>mmw&b\t. miE.w&mm±xi. mam 

k-f l>If;£JS l 0 ± fe(i 1 1 fa«i<7>?i14Slffi}£7 -f ;P 
[IS*JS 1 3 3 BE»^-^li. mtaEmStS* 

ib±k»js $ ftfe^ 1 <r>Bmm t%2 ^mm^m t & 

iitTJjffl^ t«e$fife«a»w«a8§J: 9 4i» 1 w 
k«t049, 

ie»tt*iii»weK»e»K:«iiL. *a(cmia^2^m 

fgS¥ k «k 9 4 * >! k z ttft k -f * »*« 9 CI8<0»tta 

tit^fl 1 4 1 H?ie»^-^i, $ mc. iwiaE 

■t&Ji? izB&Zix. ftatcmiiem 2 c7)mffit&St;tg^ 
$fife«R<0lEffiJ§J: , }4SSB5Ol8:®§»k. 

awiEffiSJ: 94&m6com^i¥k J: 9=5rl>^30ti 

wgjfiigKtjEiiL. ftatcH?ie^4wmffitiS¥^jg^ 
^ataj^jia^tcfiSHSfi, fne^7co«ffimp^(5itc 
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6354 nm&me&'kttz. t m&b -tbsum 1 3§e 
ma ti . mess 5 <o«®g»wisifc:^-r * «a<o«ffi 

mi 0&§StS6?)»!fS?fc J: r>&&m3<7)t5i^mS£ 

**. frES*3*>«#*®i. ffreaiff'2(o(»&<s(c 

lffiLX1MZtLX^lZb*mik+htit$mi HE 

lit** 1 6 ] Ess^t . ffiKStt&gsiBtcjtM 
$m$L<o&.&?)0 . o3-o. 1 5<r>®m<nm%tt 

L\mllKMMm&. LiTa0 3 4USA*. Xfit* 
Ytt*^Ztt^"WC3 8~4 6" OEBOagT 
EWES*fc*ti*WL ; mffSmffi^'^-^i. BufEEm 

1 MH 5 Ofl»g«ffi££* ; MB* 1 <7)|gi^Bffi 
iiylES? 2 OflHBIKffitt . fulEE «£ «H®±lC:fc v ^TM 

mmmizmmatitzm^mmmx <o%hm3<D%®m 
a8gB<oiaKME-rs«»wiisgj: 0^1.^4 com® 

^SfcJOftO : Buie^3<?5®Jg«S(i. Sfcfc. file 

iz&miztmzti. mim5<r>nM^m<r>m^ziti£th 

mmsmwmm uza \ ^x miiwmmfa(r>\m*m 
txs t . mizmzw, 2 onffijs»{=«tt$<ifca» 

wwcswsn. iinE»7<o«ffijs»^)iaK:^ar*tt 

h?I2S 5 . S . 151 ttQfflmW&z 

fcv uiesMtaBsa^gifigBt jssn-r 6 i 5 tug* 

9&6Si5 1 O^mStitfti: «k ")4r«»5 co®^® J: 0 

i t s-^ffit tm&m&7 -out. 



I WW 1 7 ] EBStgt . tffIEEl«1£«<-flM 

$m%L<7)%Lfk<7)0 . 03-0. 15c7)EfflO^$^W 
L ; fJ£E1ES«U:L i TaO, 4U$A£. X«.£4»4> 
Y«*>feZ*lrtriaifc3 8~4 6* OiSHcOftST'tH] 
CS*fc*tt**L ; SBW/ti'-ytt. iiufEEma 

ttSft J: 9 3r4 IB 1 *>*«StS8fc . as 2 OJJilaJSFffcS 
ne&3Ifc««S*i. «§EiBl<0««SB<0lBltC^«t 
4«8R<0«ffiJSJ: 9*r4S2*)1tffii88i: J: Ofc&SJB 

«at*oifc *»afct-*»tt*iiasft«». 

[11*4! 1 8 ] EH»Si: . ttK£tt£tt[SiB(3IM 

friess^^->ti. MEEia«±cBie s na 

mWWMW&Q ■ 0 3-0. 1 ScolEHWil^Sr* 
L ; ffiMEmg-mi. LiTa0 3 4U£A£ . Xfiij£4> 
«t>t=, Ytt*»<,Z«ttri6|k: 3 8-4 6* OffiHOftJKT 

in** 1 9 3 E«a«t . missxxiRimizmA 

affi«<7)jSft(D0. 0 4-0. 1 2co®mcom2z% 

L-.msEB&mi. LiNbo 3 mgk*. xm*+ 

Y«*^Z|t^r(6lC6 6-74- OKH^ftST" 

mmtt:if&tt?i>i><7)x*b&ztt:ftmbtm 
[ ts^ffl 2 0 ] mMiEmmmi , l i n b o 3 

• ^S:, x^2t4"Wc. Y^*^Ztt*-|6]tc68-7 2* <r> 

mtbi- SIS*JI2 OlEtK^ttSffi^S. 
IIWJJH2 1 ] IBEfCa/V-^i. fifEEmS«± 
C»iB$il45Wt*BS»W**O0. 05-0. 10« 

OiSttOplttRiHjSKS. 

[11*112 2 3 IWeUffi/^-ytiA 1 iO^rSit 
H^Sfc-ri»iS**l 9-21W3*>. ^-rn*>-«iE 

tW««2 3 3 mtim®^9-yi,tA I -Cu^iJ: 
O^Ct^^ififf&iS^l 9-2 icooh. ^-f 

[ IS^JH 2 4 3 ffffilEfl^ V - ylt . BUlEEmSflxS 

■fiifc^mSfc-fiUMOSl 9-23^o*>, V>-fil 
*»-«IE«!<^14^ffift^S. 
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bllk. immmmhzt irtmtt&mm 1 9 

88&fct41S*JJU 9-23<t)?*k Ivtffcfr-flBOJI 
[«I2 8] IIBIi/V-yii. mVE$MW& 

[18*312 9 ] UieW^-^tt. WEE«»«« 

c i&*JB 3 o ] E^asfc . mumm.&wizm 

SffijS^iS*^ 0.04-0. 12 OjffiHOJI$ £3T 
L : ffirEEraKtt. L i NbO s #&Afr. Xtt£+ 
Y|ft*^ZW^fS](C6 6-7 4° <7)&H<Dft£T' 

nw6$-ij**(a*« u-; m&w&w-yit. wee* 

HtriE^ i commmcouzftiti- iwmcommmx o & 
HUiBJi«s«affi± tea ^-c miffl&mmmim®® 

fc£SU A9(=1>riEJII2om&ff(=««$ii^1fft 

f§J:0$:4S$5<7)mffi£f¥fc, 5v^*3iK«i6*it. 
1WE»5Wt^»ora{c^ft^&a»««ffitSJ: 0=5: 



£0. 

mssn 5 <nw w - y\t , s ^ ic , MEEmatsatB 

<V9ffli* 0^4I9(0|ML St 

0=5:4 C t -f l>5¥ttaffl*7 < . 
[000 1] 

[|&BJ!^Bt4&»#If] *«WU-«fcWtt*iBi!!® 
[0002] 

m^ a B B $)&v^^f B »S±^B£$iil>A\ IgSUfflg 

gfflfflt IX . L i N b 0 3 6 4 * HC 

Y#-y h«Ct{V»T*lia(l[«fis«SrrttX*mk US6 
4 ' Y-X L i N b 0 3 <K. Yamanouti and K. Shib 
ayama, J. Appl. Phys. vol.43, no. 3, March 1972, p 
P.856) &*W4LiTa0 3 «Bft£>3 6* @IeY^ 
•y h«fcfcVvC«iHtt<o^;fr|«!ifcX#|<di: LT3 6* 
Y-X LiTaOj mffi.tf&<tiifrtlX\<^. 
[0003] 

hftli. &W&&mWi.±.lzBf£Zixtzn&<r>inmWto 

smmc* hn&izw&tteh i>c?>x'h o . wsm h 
x ttT<r>&mm®xtmmzm®& : mm(?>fc%tf 

$ ft.45Wt««*C» *r< =5: 0 . 

^•fUtftStti'Srt'Srv^ zni. o%mm%ffi®X'<?) 

[0004 ] d<0J: d£#«fcffltt£i#o»f£Cfcivt 

ssmmGmzmxii-itt z t «t o . ^tt«j«7 

r Sr^h§ < 1 6 i t at^tfifft 4 *\ C<7) i 3 ^ffiBKT' 
t*]*^ T feSt $ ix4 7 a^ii 

4. WJ^/^ScSSBW (surface skimming bul 
k wave) fclT>L, ttlfrfri S S BWSrtf^ffi&S: L 
SAW (Leaky surface acoustic wave)fcffc-f"4. 
^«S:l£o^3lttS®j*7 < >i>9l,zimh L S AWco 
€aWa*fc-?^T«. 3 6* Y-X LiTa0 3 ^0:1^6 
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4* Y-X LiNbOj g&fcOWC. Plesskyft!!. hh 
Oli Edmonson ffidj: OJKflftfSrlSJuO** (V. S. PI 
essky and C. S. Hartmann, Proc.1993 IEEE Ultrasoni 
cs Symp., pp.1239 - 1242; P. J. Edmonson and C. K. 
Campbell, Proc. 1994 IEEE Ultrosonic Symp., pp75 
- 79) . 

[00 0 5] lZbX\ ZV£o%ft&<7)3 6° Y-X L 
iTaOj Y-X L i Nb0 3 ^CO. LS 

a w z <£ o m&>mtmmy < >v9 xii . wmm# 

r'JT^f-^^lli^LTLi-D (M. Ueda et al.,Pro 
c. 1994 IEEE Ultrasonic Symp., pp.143 - 146) . 
[ 0 0 0 6 ] 02 114. ±E Ueda ffiOXKKJ:4*ffl 

?J£3 6* Y-X LiTaO s ««±teflU£$*U ijJSiS 
^)3«CffiS-t40. 4 9wm(^fS^Al-Cu^ 

[00 0 7] d2 lfcSSWifc, xrurxt-^B 
(43 3 0 MHz iSffifcJBJSSii/iaStJKJWc^tTV^ 

Mtft. TOiy&BWfctf^fcOfcHU SSBWco 

mzn ix ma i , *B*w«a^ w 7 *t*t l -era 
«JTXt-7^LT^7h u aawaatfewifc 

L S A W^iifctfii* LT L it 0 . 
[00 0 8] ifc. «fKGHzflfoJ:9**«tcWffl* 
#«T«fW43»tt«jiliS7 < /i^K*»vttt. ©jem 

[0009] %zx\ *wm. z<d£o zmuofsm 
&*®&uz. mmx'tm%®mM%L$m.t:mt?> 
ztmtmmtth. xwnoxvmmm 
(4, ®®<r)mmzntxwimfc$tiKt}-vhftX'®r)}ii 

sstixr y r x i mm lt k£ L*rS3HtfM£ffi 

[00 10] 

*. iB*«ltc!EaLfeJ:3t. EtEfflKfc. ftEJBS 



14, imeEiEffi«R±t:iaes*i.65Mt*liittwj|J[fi«o 
0 . 0 3-0 . 1 5cr>m<vmZ zUL ; fflGEmt 
14. LiTaOj <£}•.£ b b b Sr. Xtt£4"&fc. Ytt*^Z 
MdjfiK 3 8-4 6 * <0»H*>a«-CEeS fcfffitt 

0 . £ fcliflRBS 2 (cfEtt Lfc J: 3 . fuEE«£lg 
(4, LiTa0 3 4U£Jb£. Xtt£+<M:. YHfrfcZ 
•WSTfofcU 0-4 6° «)«HO«flEflSME$*>t*a* 
£ 1" £ t <0T'*> & CI t £1$® k t * fit £JH 1 iBEOSWt 
Slffi&gSlc 4 9.4 fcttffciSB 3 KE© L 4 3 t . 
fiiaS^^->'(4. HEE«S«LhtiajBS*i45¥tt 
IIB&OifcROO. 0 7-0. 1 5f)«HOJfSS:*t 

coayfcoo. o5-o. io*>eii*>ws£WU ibe 

ES««t4. LiTa0 3 $ttA£* Xte£<K4C. Y 
•fc&»i»Ztlrtri6|fc4 0~44* toVffltrmi&X'Wfctt 

tz-n&ttth hcnx-hhzh ztmt-tmm l 
tiimscm 5 tiess l 1 4 3 1 . B«ieE«s«(4 1 l i 

TaOj #5g B B B $:. XW^4"WC. YW*^Zft^fS]t3 
4 2* OlSH^Jl-CliWES-frfc^fili^rtitO-p*) 

t zftmti-msm 1 Es>^5iita®^sic4 
>(4. ai i")*6it*i*at-r4i»«iai*v^L5 
*ia7tietgtJt4oicBuie«^^->'t4. a 1 -c 

u££J9$r&£i:£«8fcT4ai*JBl£^L5<W 
•fix*^-ai£®^ttlS®«gat 4 0 . * fcliif*« 

»^<js 1 - 7 Co 3 *>\,\-fix^-mm<m l &^M^mm. 

(c 4 0 . * ^ttlWOB 9 CIBK Ufe 4 3 1 . E«S« 
t. «nEE«aMR*iiK»iatS^<:A 1 *±jfi»fc-f6 
mffi/^-vfc J: 0*i»tt*iB«7 ^l^lcfev^t. 
MEm®^ n- ^ - > (4 . H?ISEmS1g±{cSje $ ill. Wtt 
affijft<OjftS»0. 0 3-0. 1 5(7)KHiOJI?5rW 
L ; miEtmmmi. L i Ta0 3 JWaSr. Xtt* + 
tt, YW^<3ZW^|S]H3 8-4 6- C0®H<7)^ST' 
0ISS-£fc;frffi*WL :ffiem^^->(4, Iw^mffi 

(4. B?ieEiSKa®±ic. wtt*fflf»^e«e»fc:«i 

Hiiieiglfc4ym2cOffi^©(4^-rnA7]S^ 

wfi^mfisi4. fiieEms^ffi±i:fcoT. siriE^e 
*ai*<oe»««K^* <kii/2iyji£83.rfc£ 
«Oi:-r*ifl«Ji9Ea<o3»ttailiift7 < ;u^(c4 0 , 
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mt. IHEBE«S«aiB±(ctJ^TI?iE5ltt*lB»Og 

«i. fTE»lwlI«^iat:^«Et*«»o«®S 
J^^S^^mffiJiPi:.^^. B*IE3S2iOt5flM 

mmi oiBKo?¥tt»H«7 iwizt tiling 

JSl 2tBttLfcJ:ac % M8lll&£k4ift2e>ffiB 

vntHRflKit^. trankofci owns 2:1? 

mmmmu. mBEmmKmmMz&^xmm&mw 
fc. s^c^6i{=««s*i. Miem i nnm&nuz 

0. 1irKfl!20flHg«&Ii. MEEUHQKfil:(c*svt 

mmmt. zwzmiz&jimwzmmzti. mimi 
<n%mm<mizftmm%.<»wm'iiS. 9&4SS4«> 

-r /l^C«fc 0 . 2 fcliiWSB l 4 CCS lfc 
J: at. WiX&^9--At. ZUz. frlEE€»«* 
iB±t:fiv^l5E5Mt*BS«<0®tte»K:S3S1- i J: a 

tzm&zti. *mizmffi2<DnM%&iz%mtitzm 

t ; mi&mmmmm±iz&^xmmii%m&cD{m 
itiiatitf-tzmmzti. msnffymsma^s^it^t 

hWirttffli* M&8«0HHSfS8i: AO* S^4 

ott»«a«r#t»i t $rt#taii-r-g»is^ja l 3f2$03l 

-f iz X 0 . 4 fcUUISg 1 5 (ciftK Lfc 

li9K»50TOaS»^t^<Et&«flft«maSJ: 0=5: 
4»6«1IMi&fffcJ:9*&*30»»1IE««'S*. M 



mm&7 <Mtzx*) % i-wm&Ri eiztmucx 
■fies*i6»tt«ffiia[<^»*«)0. o3-o. isose 

B<OJI$£Wl ; rniOEfBHKtt. Li'TaO a #£A 
«\ X«fcSr4"l>C. Y^*^Z|tt*[6jtC3 8~4 6- <?) 

tt. lul2E«S«^ffi±tc. »ttfliEi&e>&ttl£Kfc:ft 

wssBiMii. HirieE^«*ffl±tt5^TBifie5¥tt* 
ffi&om&mzmgi. p&tzMjw=?iiz«Btzta: 
imnnmm i ottffj&82: . s^cftat 

glSSfu 1JE»lw«B8»oliIt:^ttr*1«S«« 
»§J; , )^l»m2c7)m^SPfcJ: , 3 : 5: , 3. imEJS2<0tt 

zh.?zmv>fmmx*)%&m3<r>m®mmk. svhc 
pmizftj)®=Ftzimzti. ms.m 3 omn§»«rat: 

0 ; 15KJB3«OflWE««i, $^>tc. fii5Emffi««ffi 
±tSHT H5l£^tt^ffi^^f5J)SSS«(Cxa-ri> XolZ 

^^s^«t o * a is 5 omsii* k . K^z&miztm 

1 o * * ^ 6 commmm t x o «r h m 3 ws^m® t x 

;®%m4<r>mmmte. zbtz. mmEmmm 
mm±{zti^xmMm^mmimfm^mi. ^ 

0t*»8omHS»i: J: l 5=5:l»^4WtSii»mSt J: 0 

vzxoz&mi o<wwmtxvtchWi5<rmm& 
x t nmt-tiwamm? < wizx o . 
*fciiit*jai 7izmwLtfcXoiz. s.mmw.t. me 

-ytX*) &4Wtt«ffl»*fi»Ki3V vc . «IBW< 
HirieEtgS«UiCilie$ii*5!i51t^cB^<0«c 
ftcOO. 0 3-0. 1 5Wi2H<7)Ji$S:^rL : fTieEm 
S^JiLiTaOa *fe B B B $-. Xftt^^C. YHd»^ 
Zd*|6]tc 3 8-46* OMHc0ftJgT-(H]e?-ti:/>:*fi 
S-^TL ; MEII/V-ytt, fiieEtES«^ffi±Cfc 
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4§n <?mm%mi . ^mm^iz-E^z^m^ 
*izti. mm, i <7)m&mm^mz^thw.m<r>m& 

1 8fc«ttW:J:$C. EM&Wit. ffl!EJE«£Kjlif 
WttSSftfcA 1 «r'±«^fc-f 4»^->fc J: 0* 
4fitt*B5»7 -f /i^KfcoT . WEHS^-fti. 

3-0 . 1 5tf)iB!Sl0)JI££WL ; IfflEQStiiB. L 
iTaOg #4£A£. Xttfc YttA^Z«6^r6] 
(c 3 8-4 6 * <7)®m<0ftg.Z'\3mZ-£t:1j(il.&?i L ; 

Wtt*ffl»SE«fc J: 0 . 4 fcttilWSH 1 9 Idea Lfc 
iiC. EmfflSk. «TEBE«»IR*iafc:»JfiSftfcA 

iB3*l4»tt«ffi*<OS**>0. 04-0. 

WJSS L ; ItiaJIffiSKta. L i N b 0 3 |U£A 

fc, XUSr+'WC. Y«*£>Z$idf 1^6 6-7 4° » 

EBLfciat. frieEms«(s« Li Nbo 3 

Sr. XUfc+iMC. Ytt*>t,Ztt^rl^]^^6 8-7 2• <n 

wafc-f*w*fl2oiEttwwtt«iBa«atj:»). * 

fcHfl»*JS2 1 KIE«U:J: 5tc. «EWt^-y 

o. o5-o. i oto&mmzttt&zttftwit-t 
mx® 1 9 4fctt2 oteig^tt^ffi^stJ; o . 
*fcttis*«2 2 wE«Lfc j: o c mumm^-y 

JiA 1 J; 9&4.I t Zft&ttUtm. 1 9-2 1 (T>r> 
*>, ^-«i*»-J|IE«<03ltt*lii«a81t: «fc 0 . ifcii 
tt*JB2 3fclEttU:J:5fc. MEWS'^-fttA 1 
-Cu^AJ:»)!Sr*ifc«:»afc-rilB««l 9-2 1 

fcttlWSS2 4fc:BttU:J:3lc, iE«»^-^ 

-^^/^^js-rscit&^iafc-rsia^Jii 9- 

0. 4A:tif8««2 5(-iettL^<t3t=. mew** 

^wskbtbmjai 9-2 3<no*>. ^-rtifr-mm 
teemmmmmz ± 0 . *fcan*q 2 6 (ck«l 

t*®®t-?m%%\ 9-23<0?*>. tvfft*>-JS 
iE»05*tt*BiH£fifcJ:9, i £1418*112 7 

£>$)£$ii4I I DTS7^?£rmi-4.Ii:£#{a 



t -fhim^. 1 9 - 2 3 tf> 5 *> . I vfitA'-fliBaW)!* 
e^BBSHEJcJ; 0 . *fclif!!**2 8KEttLfcJ: 0 

«ie«ffi/<^-y«. ffiaE^««*ffi±t. ®£ 

t»Sr»j£tftCt«r«afcf&lll«Jai 9-2 3O0 

mm 2 9 iztm ufc «t a fc . wiaw«* - vtt. ia 

ktWatf 4ffcJ<JBl9-2 3<D3*>. v^*i>-JS 

ea^ttimittBac ±0,4 fc«m*3S 3 0 teen 

fcA 1 £±jS#fc*4»<*->'i:«l:9$:*5¥ttfliB 

ttht«B»*i45Ht«B»«)»*«)0. 0 4-0. 1 
2c7)EH<^lf $$rWL ; luiSEmfflSli. L i Nb0 3 
XWfe+^t; Yft*^Z»^[6](l6 6-7 
4- tf5«HOftKT'EICS*t*fil**L : MEW 

mz^r>xm&^titz^i-m5^mmmm^^ ■. m 

irfE»i<o«sf^)iat^«Er4a 
2oflmcu. miEwm$m±iz}$^xmm& 

5nfc#afcatfjWFfc«K3*u ffiB^3«mst§s? 

cto^o : me»3«)WimHi. s^>^ mssm 
&mm±iz&uxmimmffifccr>im&mz3cMt?> 

X o izM&Ztl. £il£ffl££ 1 
^^<omffiJiJ:0 : S:4S5c7)«l§JII¥t, 5^t*Ji 

mt ifflGfiUottftflKSii. WEE 

ms««® ±.izb i fiie?*tt«ffljs<ogj»^ist^ 

L, *afcl3IBJB2<0«ffi*g»t««Siifc«a««ffi 
JIJ; , 5^4^7^m©mt. 5v»tftiitaj^*g : Ft: 
^ $ tl . HUE^ 7 cO'lffi^POf§l(C^?£t- 4 MfcsDl 
ffi^J: 0^4m8comffiJifltJ: 0=Sr4^4W}Si^1£ffi 

s««®± icfc i Buie»ttSffi^<7)fE*8^s§(c3sm-r 
4 <t a ic^^^ft. ftatci5iem4 <7)msttffcstx$ 

iitctg«!i$ii, B9I£S9<7)m@t§PofBl(c^tEl-4lg» 
Otlfi&^J: 9&4lill OwmSfggftJ: 0=5:4^5 WIS 
JBmSi •3=5:4^ 1 5r^®fc1-43¥ttS®jS7 
«k 0 . flfi^-f 4 . OT. «l^ffl5: ,01-35: 

[ooii] a ui. m&&m.<n® Y )&i,ftmw 



(8) 



*$B8¥9-1 679 36 



thMX'hh. Hlti. 01;ltfLiTaO 3 <D£o*:. 
tSp b b «!X. Y. Z£^6Emm, B D £. t&UAXOli] 

0 Y Y«*>*> Ztt^|<lllClsHBfl 0fc'WHWI:«ffiYej 0 
* U:tt®*iW. -WJ: ^ &£Em B B a «lS$: 
-XS^tfjrfl,. 

[00 1 2] 02HL iTa0 3 JMSA<0«HW6Y-X 

ffls±t»)«$/ifeft«»^»AaBfe* . «* *hb o as 

K. £#J: 0 L i Ta0 3 £«U:(C^£ii]«$&B££ 
3 6° Y-XS«*«, i7tLiNb0 3 S 

«uttc5ieanjfti6S*mt4«^. 64- y-xs 
sfiiiMwxtjDK^aiiwaifflY* *Jt»wftjft*o 
bztizxz. mm. tttflj. fi^s$8, us7 7- 

4 2#!S. 

[00 13] 024", HjtlY^Ucttffti, LiTaO 
3 C7)3 6' Y-XSfiSBfc. KWA<-b'D^{RffiW^m 
Lfc«£tf)L S AW<7)fSjj«a*£tt3t L 
fcfc*)Y. EMEft0**3 6* <W*&tfiKj|Ha**<ft/jNt; 
«r 6 i t S. fcrtfL, C Of tS Yti , Kovacs fit 
fciO«K«<lfctSftO®S*ffiofc (G. Kovacs ,et 
al., Proc. 1990 IEEE Ultrasonic Symp. pp.435 - 43 
8). 

[00 14] W»U GH t »«W«fc9*«iS«««T 

i o . 02we«ia^ittt*^En^i6itc 

SMt 02 fc a A Y* «t a t , ft'hOfsJKJtfcS: 
*i6!II|g«»A*a«8EiBt-«i4C:i:*5.ffiLfc. fc 
fc'U 02<K SAYSSLfcilMSUi, ffi«SBLht-» 
tCA 1 tttMl^r. L*»t«SWBWsWWJ 

[00 15] 94>(C, 03fc. L i Ta0 3 »K±(CA 

1 J: O&S/U- t i y?Wi&m.Lt:il&<r>&fflk 
>kt\mfte<7)m&*^-t. fcfcU 03+- BSHttiE 

^7hLTH&. 

[00 1 63 LiTaOj #«IAS1S<0I§HE 

ftc?Sr^*c7)3 6- £<0i>ftfimztSife-r2>Ztlz£ 
0, GHj #«ttJ^T*ffi*W«aE* < ^< . QjWK 
l^?ltt*®$gS£»j£'ti>-tA { Y£.&. £fc. i<0 

02 1 c*-T7 ^/u^ojijg^^a^'xr'jrxf 
-9 a, mzttLx<m%im\,zis7y'rhtzib. z.<r>s. 



*ffl*3£S Yti . * 7' 'J 77. t - 7 A . B £ 7 ^ :? (?) 

£ t V*I&Tt> S . jfet t. K1B L-fc «k 

[ 0 0 1 7 ] ifc. *»«Ttt. il3fi«aS»tt^m 

WxTV^EMgftdJ: OkiS^ASYflJOaiStifcL i 
TaOj a«jWfch^ilj«|f««tJj:^«»Jt«:4iS 
^fc* { jias$ixfc. 04. 5(1. ^t^Sfl***** L i T 
a 0 3 Lfc5¥ttSiB»7 < /U? OJUifcifcS 

K1*tti}J:^ft/|v»Aa*0«ajSI$tt**1-. fcfcU 
»tt£Biift7 *;i^ti. f£Yli£0^*>07^«<9i><7) 

[00 18] H4 J: ■)*»&»* JSC, 7 4 WSL 

com&n. ttchhti vYfieti<3S' y. 4 0* y. 

4 2° Yfcit/4 4 0 YO^"fit<0«#Ct>> B&R-W 

sat* to?** 'cztbtih. 

[00 19] SSiOtt^Siot. LiTaO 

3 Sm^HHEftc^O' Y-4 4* Yc7)eHtc|g^L- 

C~8 5* C^RHYtt. Efeft 67^^(7)3 6* YtC 

4 0* Y-42* Y<OKfflfe:l!beLfc*&» ft/J^AS 
[00 20 ] tTt, 06J1L iNbOj $m&ff)Sm; 

Y*Lfcft«i. LiNbOj C064° Y-xai£Hffi 

L S A WWigJIMWs S: It K t t O Y . Bteft ^ *« 6 4 

U CWltWYtt. WarnerflfetJ: 0^$^^b b B CO^ 
S5r^-^^ (J- Acoust. Soc. Amer., 42, 1967, pp.12 
23 - 1231)) . 

[002 1 ] Ifrl . G H z ^«0«t a^jaft^BtttY 
iS*<0«fifc:»LTSll«YS mfficoftiDKfi 

n&nwmzx o.06 c7)(£8ia^tt* { ^en^(«]ic 
3WkL. 02, siz^m-TjkitzXoiz. Rwrnm 
&z$thm&ietf^ft%.miz-ftihztzjL&i 

tz.tztzt.m2*. 3*HY*LfciBlttli. mS^KJl 
[0022] ttchh . L i N b 0 3 m^aSSOHIs 
0. GH, ^(CfcoT*ffijS<7)^A { ^<. QA^S 
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[00 23] 

KolvCiSflfcSlBjjt*. 0 7 ( a) (4. *»a^sgi 

¥B0. H7 (B) <i*<03MiIEffi@T-&£. 
[00241 07 ( A ) WttSlffi»7 -f 

;U?(4L iTa0 3 ifcUtL i Nb0 3 $&A0|il1gY 

tzmicoBm.m l k. AiM%mmiffi®n.m 

^0UTCtSaS*lfc»2W«jeiKffiRi ' i-A^ffJl 
««^S^VSRi ' *>A-a«WMK*«4ffu maw 

«a&«ifts*ut«3w»»«ffiRi fc. MHRtt 

JftS;h.fcSi4<0lB#«ffiR, ' k. A7]il«S^©?em 
[00 2 5] S-^OlSJBtffiR, . R, ' . R, . 

r 2 • , R2 " cswc, Afimmmut. a»<oa 

0, Xtt*|fiit:eJW*5ltt«ll«Oli»t3lEaf4S 

1 ^mcsv^jRf tffitri* i mommmt % 

*fcaj*fiWMofc. a^oao. «iE*i0tfrrti 

k (i^McOSI 2 ^fofcJMTKS&t** K 2 Slcom©& 

R, ' . R, . R, 1 . R, " fctt. Xtt*|tI±f5W« 

«R, iWMUtflTH*. *Wt«Tli. ©ff^S 
R, , Rj ' , R 2 , R 2 ' , Rj " 14 A 1 - l%Cu 
9 Jft£Sft. 7 -f /U*^»3filisifc£<0 1 0 %lz 

[00 2 6] 07 (B) (406 (A) <7)7 ^l^OtSHI 

@?&0£^-t. H7 (B) t#swft<c. is^msR, 
fciiXR, ■ timmmzti. *^c»»«ffiR2 . r 

2 • fc4tm 2 " ayewsiESivcua. 081407 

(A). <B)<75»tt*H»7*;H>fcoivc!BKWfc: 
flte*Ufca>MfA*5te&» L i T a 0 3 3M£ B a B g«U 1 
hflatoirVCSr*-. »/J»»A8Utti. * 

[ 0 0 2 7 ] 08 «/h#A«5fe(4Sffi<0 
i]yYfttfm±thlZ-OtlXm-L. 42' fflXDA-y 

• £tt;L*kft/M»AJ9&iStf«*T6. *->t, y 

OVf&XWk<r>&&l)*b\t. LiTaO; mm iff) 

0 . y < >\>9<r)®.>m\®&* l . 6 d B«rt tWiS 



[0028] *»BTtt. 4fcL iTaOj J«SA3£tf( 
&£fc* { l.tfiSfifc. 09 (A) (ift^Jt£7)^g5r^ 

•r. 09 (a) ?r#K-ri,t. fljBtttt. aiffswfidofi 

/|n»A«*C»LT 1 . 5 d B^$sl£Jf ^^SB 
W 2 k. 2 0dB«0*g*4i4»tSSBW, k£f£ 
v\ bw, /bw 2 fciD4-i^>*i*. fl»Jta**Sn 

izmmmm&w&th. ttchh. mmnti*t> 

[002 9] 09 (B) (4, 07 (A) , ( B ) 
S«7 a M&o\>X$&im$k t>titzftBtt&. E 
WSM lim*7 hft e<Qm%.t LXmt. 09(B) 

4 Vhfrzioiz, ftBmtfi-y vneifimwh\iz^> 

ixX 1 IZ&-3Z . 6> = 4 2 • y bftT'&'jMI 1 . 4 

7t*rs. ^-yhM<42° imtxntkth 

«HC J: ?»3ltt^ffi^7 -f ^Ttt. 'm-ttXWkij 1 1 - 
6 d B HT , * fcA »ib6* 1.55 feiTT'fc * i fc 
4U<. «foT09 ( B ) 4 9. Li Ta0 3 S«<6* 
•yhft^kLT{4. 4 0-4 6' <0lSB. 
4* ^aBs^ffiU^fc^^fi. Wfc. *-yh-«<9 
$r 4 2 • (cRjgtft ; k 1=4 0 . »N*A»*t«/Jvfl: 

[00 30] 01 0(4. 07 (A)-, (B)3ltt3M 

•f. 010*. ^Dg(4LiTa0 3 04 2- Y-Xffi« 
lkLTtt-3fc*&Sr. 4fc-jJSaH»iBtL 
iTaOj ^36- Y-Xfi«$:S«l 1 k LTtt->fc 

[003 1 ] 01 05r#HS-r?»t. ai§^ftt{488 
0MH z CttxC4Htdftfr*U. W4 0MH, Wffi^i 

ji»»ci» m^sdf t>n h . ai^^ mx'im&itM.m- 

htf. 42' y -xmuzfe-oi-zy 4 )V?<r>-nt>K 
ff)36' Y-XS^5rffi- 5 ^t04 , )t4 9.HiS : 5:^ 
14. ft^X £<Ot£ttr.:mitZ*?Zt* i hfr&. £ 
01OT'(4. y < Wffim&ftWHzSSBWlzg, 

[003 2] 01 1(4. L i Ta0 3 *3Y0|gXfi«fi 
«H(=. 5itt^ffl«<7)>Sfttm-|.J¥§* ? 7%om®$: 

ft«K0V^TU«Lfee*«:Srr. Uttfcli. Kovacs 
ft (I?*) (c4 0^^^fS B B 8 ^^o^. 

[ o o 3 3 ] 0 1 1 s#aa-r«.c. fSAtsKts^ftk 

2 (4* y YftcrimKtmzm^hWfaZKirZ.ttfb 

frh. n&mm^foiiL^ (4ig»^4^(c. E^ a Q B 
X'$>o. zff>mtf>\^^t m&%t&®i) { ti& it:*), a 

fflfWUzV ■yy'^i)<±ttz r )tmmi)<±th. 01 
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Iff* UvTfc 

[0034] 01 2ti. 07 (A) . (B)f)7-r;^ 
ICJS^T. '^fttMS^L iTa0 3 <0 

YHfe-xejiasffii n.tzBfZztifzffim'mcomz 

1 2<DftgtCfc^T£>. jfcOtttlteHttfc. Kovacs flU 
[00 3 5] HI 2 J: J: 3 C h^* { 3 8 

izmuzmwt h tK ij t t- o • mi 1 1 
n*«*«i>*»*. WvSfctas"* fcjt^mxtiA-K 

J*U:fc«r*j:^K:»j<Wft«)*««F4L^. Hffio 
WZtfikk&Zhb, n&cox.yi-yyt l zJ:f<?-- 

K*tLT 1 5XJartt«r4J: SKJS&aW*^** L 
K 01 2«t0, A 1 fc4v%ttA 1 -l%Cu^?:S 

tzKthZtt^LX^h. »C*7h^4 0-4 6* 
tf5*gffl-Cli. «ffitf5«SU0. 0 7-0. 15<9®B 
A\ < y bft#4 0H4 4* cO^HT'fi, mffiO 
HSIiO. 0 5-0. lOtOiit'feS^mU^ 
[0036] 01 3 ti, 07 (A) , ( B) C07 -fyl^ 
fcfcwt. r-fcT'JBfiSSftfcLi Nb0 3 cr> 

Y|SHg-Xtg£-«1gl 1 1 LT«i\ S«l 1 _bfc»« 

-^«^oe»fflife* ft®; Lfcteasrs^r. ^/i 

U 01 3<0fWC(i. 5tW Warner ft!!0£ B B a£$5:<$ 

[ 0 0 3 7 ] 0 1 3 <£ ± o fgttffliteti. 'ffi 

WRWfcUtHirr 6 **. 0*fl6*>*lT V vfc 6 4 ' lilTcOS 
CftTJi. «CSt6WiW3. 5%\:XT<r>bz\ 

^4%r|S/Ll.i:. g»ia*«4S«fcU«*L-CL*9. 
h . mth b . Kt« LfcfcffiRWaM %UJi 



T&Hg-t'S Sr^ftfrTCtt, LiNbOj &M.<7>ft -y r- 

^£6 6- lajtcKjg-f-fcfltfaau*. msco 

\\ ZtllzmK LiNb0 3 g^Ort-y r-ftli6 6* 

*>^> 7 4 * <?)WzlS.fc?l?>mT£ 
[0038] iaJb^*ja««»:*j^T . USttftiiA l 
- 1 %C u b Itztf. ttlWrA 1 T'iHtt^M^* { fi!lS: 
tl.. LiTa0 3 ««LhtCllffi*ffiOttfftt 

mitiAux-mthii&izii. w&co®zim% 

O0. 4-2. \%<D^mK $4>fcLiNb0 3 
±(CAuT'mS^^B!t-ri»*&(Cl±, 
C00. 5-1. 7XOSfflfcBB£-f*<0##*Ui. * 
LiTaOj SK±lcCuT«ffi*»«-4-S*&t 
ti. ft^cOO. 9-4. 5%c7)eH(ClS£-f&co*\ $ 
feCLiNbOj SSLhCC uT*«ffiSr»«-riJli^t 
(i. ifcHcoi. 2-3. 6%coiEilt^tl>^*%i 

[0039] 014 (A) «. 07 (A) C05ftt«®M 
7*/l/*<0-®BffiS\ 4fc014 (B) li^tfMWiEl 
SS05r*-r. tztzL. 014(A), (B) +. jfefctt 
IB Lfc«H*fcliH-*)*m»9£ ft L . 
4. 014 (A) »tt«ifijS7-f;w^(i 

Jtc7)i2i7 (a) ommmbmmz. LiTao 3 ttza 
l i Nbo 3 m&e>®mwL±tzBf$.$tL. A7j(im 
ffi* { A7iss^ i NK:«tt$ft^Js i t . 

ii. $ uz&timmmtf&f)i%?ovTizmmixtz% 

)B1;@R 2 ' fc . A^fflUfiBSrS^ISSR! ' coaj^PJ 

mmzmmti. &xmmt:%®ztvfz&40)wm 

®R 2 hSr-irtx, 

[00403 014 (B) $r#ra-f|,lC. tSff^SR: 
R, , R, ' , R 2 , R 2 ' ItZtl^timhTZBfS. 

[004 1 ] Z<r>X o !Srtt«<0»tt*5S»7 -< 
t>. SSCLi.TaOj ^ffiofc*^. HllKft^^38 
' V±4 6* WT, J: 0ff4U<«4 0- W±4 6- g| 
Ts fttiBF4L<ti»4 2* CRietftCtKJ: 1 ), 4 
^S^CLiNbOg ^ffio^Jl^, Isllfeft 6> S: 6 6 * 
10±7 4- WT. ct0ff4L<(i^6 8' tclS^-fSC 

t ^ J: o . ms.±.<r>%.m<?>mmm>ski><mmz*i: h x 
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[004 2 j tz*>x\ *mMmtjjta?r-sm&. 
ffiemmt'bh. mm. 01 4 ( a ) . ( b ) coy < 

[ 0 0 4 3 ] 0 1 6 U*flfflO829tlt0!K: J: 4, II 
DT ( interdigital-interdigitaltransducer ) fflfiScO 
8MtSlHi£7 4 )V9 2 0 fcSrf . II 1 6 MHHtfctc. 
I IDT7<;^2 OteftdlftBjJl,*:* -y h#A { 3 8~ 
4 6" OYHCXLiTaOs SKll. *>M^i#-y 
hft*«6 8~7 2* <0Y[5]!gXL iNb0 3 iIlli 
lC»JK£il. LiTa0 3 *«$tt-jfc*£. OtiSatt 
*iltt**<03-l 5%. L i Nb0 3 affiSrtt-jfc* 

JJWttHWtSfiTu*. *9tifc0!(c&vvct>. Sfitt 
t LT LS AWtfifiBSfu HWB$*Ut*H*{iX«i* 

[00443 ffi^effili, 

SfcElftSftfcAMWHBfcSRinfc fflAffWSJBttffiR 
out fciOSrO. #-»<OA*fflBWil«ffiRin{i. Afi« 
72 1 3*1. ffiK&9&&iMgKC££-f 

saawikcw^ i pom@t&t . mm i 

io<r*. #«oai*fli»»«ffRout as 
:w§*2 2fc*awMes*i., neioBtteKiiKics 

mt meiuAHisiiRout <om i pom 

?: ftfiawso^r < 1 1> i / 2 awcairti* . $ s> 
mjmmR^nxr/Rout comco. \-n$\±.cow& 

[004 53 J^iflUSfctJOTt,. 07 (A) , 
(B) C0gat|5]«tLiTaO 3 m^ B B HC0YI3KXlg 

[ 0 0 4 6 ) 0 1 7fi, *«W)SI3lltt«t J:*»tt 
«®&7 * 3 OCDffitiL* jjcf . 0 1 7 HWRti 

5*tt«£7 < /P? 3 0 ttjfcfcBMi Urrt y b 
3 8-4 6* OYEHEXLiTaC^ ifctirt-rh 
ft#6 6~7 4* OYBfiXL i Nb0 3 

ct)3~i 5%to&^mzitt&&m&t:m.2ti 

LiNb0 3 SME*fl!3«^fcUi. fSJg 
mffi<0Jf$tefcg<04~--l 2%0&Hfc$iU>. #|§S£ 
WfcfcOTt,. «H*i:LTLSAWa«BiB3*U B£ 



$*ifcaffi»iixittri*iK:e»t6. 

[00473 Stt*ffi*7*/U*Ji3 0tt, 01 1 cog 
B^AflBM3J8mffiR iB fcJ:tfasaWSJB««R 0U ,. t 

i. **6JMcCii^Tt. H7 (A) . (B)0£9 

[ 0 0 4 8 3 0 1 8 tt . *»BW)»4 HifeWt J: S Wtt 
£0*7 4/1'? 4 0 B18£*B8*S 
fc, »ttSE»£fi»4 0U. ft£i»"fU:;$-yhft# 
38-4 6° OY@!i£XLiTa0 3 fi. fc&Uitf-y 
MS*»66-74* OYEIIeXL i Nb0 3 MiO&l. 

ski i±h»jss*i, LiTao 3 mmzm~>tz®s 

fcti. feft03~l 5 

fcJBfcSfiTH*. LiNb0 3 SSEfcflSofc* 
jfcft<Z)4~l 2 K*)«ffloJ¥§ 

SAWjWBiSSJu »SSiifcaiB«iiXtt#|fllKfs* 

[0049] mummwi? -r^^40(i, 01 e<rmm. 

OJ±J^PJtai^St[5l«^filE!c<7)t3iJB«ffiR out . fcj: 

fitFI«Hr»lROl»3B«fiRi l> tt*L. HCM 
«t-»OR»»R 1 Sri!RL"CV^. *«B. isjgm 
«R in J4A7J«SH? l 4 KcfifttSii.. -^1i^mSR 0Ut 

[0050] *>*>St»fi)cfcJ:0. 07 (A) , (B)«> 

"^i^WHjWfeit*. 01 9tt. *»!B<0SS5iaSM 
fc:J;4 1 h pitt^ffiiSftSSs 5 0 mfSLi^t. /. •-• 

[ 0 0 5 1 ] 0 1 9 «r«!W*K. 5!tt»fcft«3§5 
0{±5fetiftBBLfc*«y hft*>'38~46* OYBIeXL 

iTaOj tS, <bi»V^>yhft^6 6~7 4" WY® 
iXLiNbOj «J:0*iS«l l±tJBJ«5*i.. L 

iTa0 3 S:»RtflE-j!t«^fc{i. S«l l±fc(l« 

tlX^h. -U. L i Nb0 3 3Sfi*ttofe«^K(i. 

fc LT L S AWiMftjBSfu B«BS*ifc*ffi»ttXIW 

[0052] 5ltt^ffl^ft«ISI5 Oli. UEiB«U:fc» 
B£?^«-(?)lai^ffiRt. -t^WffltESSiifc- 

th-<r)m<r>%.mm\<r>m-5 it, afcASouom 

©i^ 2 OSSHP 5 2 *U. . 

[OO5 3]«>A>&flll£tCj:0. B7 (A) . ( B ) <7i 
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